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ABSTRACT BODY: We report on ground and airborne methane measurements with an active sensing 
instrument using widely tunable, seeded optical parametric generation (OPG). The technique has been used 
to measure methane, C02, water vapor, and other trace gases in the near and mid-infrared spectral 
regions. 

Methane is a strong greenhouse gas on Earth and it is also a potential biogenic marker on Mars and other 
planetary bodies. Methane in the Earth’s atmosphere survives for a shorter time than C02 but its impact on 
climate change can be larger than C02. Carbon and methane emissions from land are expected to increase 
as permafrost melts exposing millennial-age carbon stocks to respiration (aerobic-C02 and anaerobic-CH4) 
and fires. Methane emissions from clathrates in the Arctic Ocean and on land are also likely to respond to 
climate warming. However, there is considerable uncertainty in present Arctic flux levels, as well as how 
fluxes will change with the changing environment. 

For Mars, methane measurements are of great interest because of its potential as a strong biogenic marker. 
A remote sensing instrument that can measure day and night over all seasons and latitudes can localize 
sources of biogenic gas plumes produced by subsurface chemistry or biology, and aid in the search for 
extra-terrestrial life. 

In this paper we report on remote sensing measurements of methane using a high peak power, widely 
tunable optical parametric generator (OPG) operating at 3.3 urn and 1.65 urn. We have demonstrated 
detection of methane at 3.3 pm and 1650 nm in an open path and compared them to accepted standards. 
We also report on preliminary airborne demonstration of methane measurements at 1.65 urn. 
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